This paper assesses the current teaching of undergraduate orthodontics in UK dental schools and the changes these courses have undergone in the last three years. Method: Questionnaires were emailed to the undergraduate orthodontic course leaders in each of the UK dental schools. Twelve dental schools agreed to participate in the survey. Responses were checked for completeness, summarised and sent back to individual course leaders to verify. These verified responses were then analysed. Results: There was a wide variation in the orthodontic course form and content in the 12 UK dental schools. The greatest variation occurred in the clinical teaching hours (50 to 126), the types of patient treatment undertaken (removable only to full fixed), the laboratory teaching hours (0 to 60), the content of the laboratory course (removable appliances to fixed appliance typodonts), the in-course assessment (minimal to extensive, and 0% to 40% of BDS), and the format of the BDS examination. A number of dental schools reported reductions in their orthodontic courses in academic, clinical and laboratory hours and content, and in the number of undergraduate orthodontic teaching staff in the last three years.
INTRODUCTION
The orthodontic content of the undergraduate dental course is of great importance if students are to qualify with adequate knowledge to recognise and deal with orthodontic problems in their patients appropriately. In recent years there has been a worrying generalised opinion among colleagues in other dental specialties within the dental schools that orthodontics is a postgraduate subject, and therefore need not be taught at an undergraduate level. Following the publication of the General Dental Council (GDC) The First Five Years (FFY) document 1 , misinterpretation has led to the report being cited as reason to justify further cuts to orthodontic course hours. Orthodontic undergraduate teaching courses are now under further pressure with the proposed increase in the numbers of undergraduate students, and further training programmes for Dentists with Special Interest in Orthodontics and Orthodontic Therapists. In order to establish adequate hours and content for each developing undergraduate course, evidence of what all UK orthodontic courses currently teach is needed.
The last survey of undergraduate orthodontic teaching carried out in 1997 for the University Teachers Group of the British Orthodontic Society, 2 assessed only total course hours, lecture, seminar, laboratory and clinical hours, and patient treatment numbers. In view of the radical changes in courses that have taken place in recent years, this survey is no longer up-to-date and lacks any details of the course contents. A new survey giving current details of the content of each course, the changes that have taken place in the courses over the last three years, and future course developments, was clearly needed. The aim of this survey was to fulfil this role allowing comparison of the current courses and assessment of the changes taking place. Analysis of the reasons for changes may indicate possible means to prevent any further changes which impinge on teaching and course quality.
METHOD
Questionnaires were emailed to the undergraduate orthodontic course leaders in each of the UK dental schools. Twelve dental schools agreed to participate in this 2004 survey. Responses were checked for completeness, summarised and returned to each course leader to verify. These verified responses were then analysed. Course  Enables comparison of current undergraduate orthodontic courses in UK dental schools.  Shows changes occurring in the courses in the last three years.  Analyses the effects of The First Five Years General Dental Council document and university pressures on the courses.
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leaders were also requested to send copies of their course manuals to enable clarification of information as necessary.
RESULTS (PRESENTED UNDER THE HEADINGS OF THE QUESTIONNAIRE)
Course duration and number of students All courses are held over a two or three year period except one (GKT-18 months) ( Table 1 ). The number of students per year range from 45 (Belfast) to 155 (GKT), with numbers at most schools between 55 and 65 (Table 1) . Student numbers in all schools are divided into small groups for teaching, ranging from four to five (Leeds, Dundee), to 10 to 11 (Birmingham, Cardiff, GKT, London) , and six to nine in the remaining schools. (Belfast, Birmingham, Bristol, Cardiff, Glasgow, Manchester, Newcastle, Sheffield) ; three courses use all methods except laboratory teaching (Dundee, GKT, Leeds); one course uses all methods except laboratory teaching and seminars (London).
Method of teaching -lectures
Lectures
Lectures are mainly held in years 3 and 4 of the courses (Fig. 1a) . The number of lectures range from 10 (Cardiff) to 35 Course duration  2  2  3  3  2  2.3  1.5  2  2.3  2  3  3  (years)   Number of  45  70  55  55  58  70  155  55  60  65  70  55  students   Lectures-21  18  21  10  23  21  16  22  35  20  19  22  number  -duration  45  50  50  40  45  45  45  60  45  45  45  45  (minutes)   Seminars-21  21  26  48  42  24  19  30  0  30  16  21 (Table 1) . Two schools have integrated courses, with topic teaching with paedodontics (Manchester), or with paedodontics and dental public health (DPH) (Cardiff). A small amount of topic teaching occurs in three courses (Bristol, London, Newcastle) .
Most courses have very similar basic lecture titles, except two courses (Manchester has nine broad based lecture titles, and Cardiff has 10 broad based lectures combined with paedodontics and DPH) (Table 2a, 2b). Lecture format in most schools is similar, with the lecture delivered by a lecturer supplemented by handout notes at the lecture and/or on the web. A more interactive format is used for joint orthodontic/paedodontic case conferences in one school (Manchester); another school (London) also has some joint orthodontic/paedodontic case scenarios lectures.
Seminars
All schools except one (London) hold seminars with numbers ranging from 16 (Newcastle) to 48 (Cardiff), with most courses holding 21 to 25 seminars (Table 1 ).
The duration of seminars range from 30 minutes (Belfast), to 60 to 150 minutes (Newcastle) and 180 minutes (Cardiff), with most around 45 minutes (Table 1) . Two schools (Newcastle, Cardiff) have a lot of teaching time allocated to seminars, but the majority of this time is problem based learning (PBL) or case scenario based. Seminars are held in years 3, 4 or 5 of the course (Fig. 1b) . The frequency of seminars are either fortnightly (Bristol, Dundee, Glasgow, GKT, Leeds, Sheffield), monthly (Belfast, Birmingham) , weekly (Manchester), or blocks (Cardiff, Newcastle).
The format of seminars are either student led (Belfast, Birmingham, Bristol, 
Clinical teaching
Clinical teaching hours are extremely variable and range from 50 (GKT) to 126 (Newcastle), with most courses having 55 to 70 hours clinical teaching (Table 1) . The integrated courses (Cardiff, Manchester) make it difficult to work out clinical hours accurately. These courses are either integrated with paedodontics (Cardiff -162 hours + 96 hours outreach clinics in final year), or integrated with paedodontics and dental public health (DPH) (Manchester). Clinical teaching is held over years 3, 4 and 5, with various combinations at each school (Fig. 3) . The frequency of clinical teaching sessions is either fortnightly (Belfast, Bristol, Dundee, Glasgow, GKT, Leeds, London, Manchester, Newcastle, Sheffield year 3), monthly (Birmingham), weekly (Cardiff final year), blocks (Cardiff), or quarterly (Sheffield year 4, 5).
The format of clinical teaching is also very variable with diagnosis, treatment, and observation at 10 schools (Belfast, Bristol, Cardiff, Dundee, Glasgow, GKT, Leeds, London, Newcastle, Sheffield), and diagnosis and treatment only at two schools (Birmingham, Manchester).
The location of clinical teaching on all courses is at the dental school, except one school (Manchester) which uses outreach clinics only, and one school (Cardiff) which uses the dental school with some outreach clinics in the final year.
Diagnostic clinics
The number of students per clinic ranges from two (Sheffield) to 10 to 12 (GKT and Birmingham) (Fig. 2a) . The number of patients per clinic is very variable from school to school ranging from two (Birmingham, Leeds) to 10 (Belfast) (Fig. 2b) . In diagnostic clinics, students work in pairs to assess patients, in all schools except two (Manchester, Newcastle) -where students work individually.
Treatment clinics
Patient treatment varies considerably from removable only treatment (GKT, Leeds, London, Manchester), removable and fixed (Bristol, Cardiff, Sheffield), removable and functional (Glasgow), to removable, fixed and functional (Belfast, Birmingham, Dundee, Newcastle) ( Table 1) . The number of patients treated per student is also extremely variable, ranging from one (Glasgow, GKT) to six (Birmingham) (Fig.  3) . It is difficult to accurately assess patient numbers per student, as students work in Students observe postgraduate treatment clinics in all schools except two (Birmingham and Manchester). A case report on a postgraduate patient observation is prepared in one school (Cardiff).
Laboratory teaching
There is no laboratory teaching now in four schools (Dundee, GKT, Leeds, London). In the remaining schools, the hours of laboratory teaching range from nine hours (Birmingham) to 60 hours (Bristol) ( Table 1 ). The timing of the laboratory course is very variable and takes place in year 3 (Belfast, Birmingham, Bristol, Manchester, Newcastle, Glasgow -removable appliances), in year 5 (Glasgow -fixed appliances), in year 4 (Cardiff), or in year 2 (Sheffield). The format of laboratory teaching is modules (Birmingham, Bristol, Cardiff, Glasgow, Manchester), one term only (Belfast, Sheffield), or fortnightly (Newcastle).
The content of the laboratory courses is extremely varied with removable appliances only (Bristol -removable appliances are marked as part of in course assessment), fixed appliances only (Cardiff), removable appliances and fixed appliances (Belfast, Birmingham, Manchester, Newcastle, Sheffield, Glasgowlab grade marked as in course assessment year 3, 5). A removable appliances typodont course is held in two schools (Glasgow, Manchester), and a fixed appliances typodont course is held in four schools (Belfast, Birmingham, Cardiff, Manchester).
Assessment
Internal assessments contribute to the BDS mark in seven of the dental schools (Birmingham, Bristol, Dundee, GKT, London, Manchester, Sheffield), but not in the remaining five (Belfast, Cardiff, Glasgow, Leeds, Newcastle). Both assessments and their percentage contribution to BDS (0 to 40%) are extremely varied, with no common pattern across the courses.
BDS examination
All schools have one essay question in a written BDS examination except for two schools that have two essay questions (Belfast and Bristol). The written BDS examination is held in year 5 in all schools except Dundee, where there is one question in both year 4 and year 5 examinations. Six schools also have a short answer paper, in year 5 (Birmingham, Glasgow, Newcastle, Sheffield), in year 4 (London), or years 3 and 4 (Dundee). All schools hold (Belfast, Bristol, Glasgow, Leeds) , one in three students (Cardiff, GKT, London), one in four students (Dundee), one in five students (Birmingham), or one in seven students (Sheffield). Additional examinations are a clinical viva (Manchester -year 4), a case presentation (Bristol, Newcastle -all students, Cardiff -optional), or an OSCE (Birmingham, Dundee, London) ( Table 1) .
Staffing of undergraduate teaching
The number of academic teaching staff range from one or two per course to a maximum of four (Manchester). Consultants are involved in all schools except two (GKT, Manchester), and FTTAs in all schools except three (Cardiff, GKT, Sheffield). Other teaching staff are specialist registrars (Belfast, Dundee, Newcastle), clinical assistants (GKT, Sheffield), senior dental officers (Cardiff, Leeds, London), and associate specialists (Glasgow, London, Newcastle) specialist practitioners (Belfast, Birmingham, Bristol, London, Sheffield) ( Table 1) . Many schools complain of shortage of staff for undergraduate teaching.
Changes to course in last three years in hours, length and form
Reductions to courses are reported in two schools (Dundee, GKT). Two schools have moved to more integrated courses (Cardiff, Manchester). A change to no seminars and more lectures has occurred in one school (London), whereas a change to more seminars is reported in another (Newcastle).
-in clinical teaching
A reduction in clinical teaching hours has taken place in three schools (Dundee, GKT, Glasgow). Six schools have reduced student patient treatment, and placed emphasis on diagnosis (Bristol, Dundee, Glasgow, GKT, Leeds, London) with fewer patients treated and students working in pairs (Bristol, GKT, Leeds). Two schools have introduced observation of postgraduate treatment clinics (GKT, Sheffield). There has been an alteration to more fixed appliance patient treatment by students in three schools (Belfast, Newcastle, Sheffield). -in assessment and examination Assessment has been reduced in one school (London), and modified in five schools (Belfast, Bristol, Dundee, GKT, Leeds).
-in staffing
Staffing levels have reduced in five schools (Bristol, Dundee, Glasgow, GKT, London), and increased in one school (Sheffield). There has been an increase in NHS staff involved in three schools (Birmingham, Leeds, Newcastle).
Changes to the course in last three years due to FFY document 1 or other pressures
Changes to the course have taken place due to FFY document 1 or other pressures in six dental schools (Belfast, Cardiff, Dundee, Glasgow, GKT, Leeds). These changes have either been due to FFY document 1 only (Cardiff), due to FFY document 1 and staff shortages (Belfast, Leeds), due to university pressures (Dundee, Glasgow), or due to university pressures (FFY cited) and staff shortages (GKT).
Future changes to the course in the next few years
Future changes include increased clinical time (Belfast), use of outreach clinics (Dundee, Leeds), and use of GDP centre (Cardiff). New courses are developing in four dental schools (Cardiff, GKT, Leeds, London), with the development of very integrated courses at two dental schools (Cardiff, London). One course is currently under review (Manchester), and examinations are under review in one course (Belfast).
DISCUSSION
The wide variation found in the 12 orthodontic courses was unexpected. With the number of students per year ranging from 55 to 155 in UK dental schools, it might be expected that differences in numbers of dental students may necessitate different approaches to teaching. However, the method of teaching did not appear to have any obvious correlation to the size of the student year. For example, those schools that had stopped seminar teaching and increased lecture teaching did not have the largest number of students. The most common form of teaching appears to be fortnightly sessions using all methods of teaching, lectures, seminars, diagnostic and treatment clinics and laboratory teaching. The lecture and seminar content of the course need to be combined to give an overall view, as some courses prefer one to the other as a teaching method. However, the majority of courses are still using both lectures and seminars. Surprisingly, very few courses are using topic teaching, and only two courses are integrating lectures with paedodontics or dental public health to any great extent. The introduction of case conferences/case scenarios has occurred in lectures in two courses, and in seminars in half of the courses. A large amount of teaching time is allocated to seminars with PBL in four schools, where time for self-directed learning in orthodontics is possible. Other schools with less course hours in orthodontics would not be It is in the two practical sides of the course, clinical and laboratory teaching, where the most extreme variation in courses occurred. Clinical teaching varied both in clinical hours (ranging from 50 to 126), and in content, with student patient treatment ranging from none to removable, functional, and full fixed appliances. Similarly, laboratory teaching varied in hours (ranging from 0 to 60), and in content, ranging from removable appliance wire bending to fixed appliance typodont courses. Half the courses now have no laboratory teaching, whereas other courses have introduced removable appliance and fixed appliance typodont courses.
There was no pattern of common internal assessments across the schools, with inconsistent areas of assessment and percentage contribution to BDS. The BDS examination written paper question was common to all schools, although the number of orthodontic questions varied. However, a BDS clinical examination in orthodontics/child dental health was not taken by all students in all schools, and additional BDS examination components of a short answer question paper (SAQ), case presentations or OSCE also existed in some schools.
Staffing levels in most schools were surprisingly low, with a large variety of staff involved in teaching in different schools. The ratio of academic teaching staff to students was remarkably low, with most schools only having one or two academic staff involved in undergraduate teaching. In some courses, teaching was mainly by academic staff, some courses had a high level of NHS consultant staff involvement, and others had a variety of part-time staff providing teaching. Many schools reported staff shortages for orthodontic undergraduate teaching.
Considerable changes to the courses have taken place in the last three years, with reductions in some courses reported in form and content, in assessment and examination, and in staffing levels. Clinical hours have been reduced in four schools, and patient treatment undertaken by students reduced in six schools, with an emphasis now placed on diagnosis. Postgraduate observation has been recently introduced in three schools, and now takes place in all schools except two. Conversely, however, in three schools there has been an alteration to more fixed appliance patient treatment undertaken by students. Assessment has either been reduced or modified in most schools in the last three years, and six schools have had a reduction in orthodontic staffing levels.
Different schools, therefore, appear to be moving in different directions, particularly with regard to patient treatment undertaken by students and laboratory courses. Changes may be due to a change in teaching outlook, but it is evident that in some circumstances, the availability of clinical or laboratory space, or teaching staff, may pressurise or force changes to occur. The greater involvement of NHS staff in undergraduate teaching has been as a direct result of shortages of clinical academic staff available. The proposed increase in numbers of undergraduate students and further training programmes, will place undergraduate teaching under still more pressure. Changes to the course have taken place in six schools in the last three years due to The First Five Years GDC document 1 or other pressures such as university pressures or staff shortages. Further changes are likely with new courses developing in four dental schools and two courses currently under review.
CONCLUSIONS
Comparison of undergraduate orthodontic courses in UK dental schools is now possible. An unexpected wide variation exists in course hours and content, and in student assessment and examination, 
